Efficiency of e-learning in an information literacy course for medical students at the Masaryk University by Kratochvíl Jiří
 1 
Title: Efficiency of E-learning in an Information Literacy Course for Medical Students at the 
Masaryk University 
Author: Mgr. Jiří Kratochvíl, Ph.D. 
Affiliation: Masaryk University Campus Library, Kamenice 5, 625 00 Brno, Czech Republic 
Corresponding Author’s Email: kratec@ukb.muni.cz 
 
Abstract 
Purpose: The main goal of this paper is to argue E-learning can be a viable alternative 
teaching method for Information Literacy according to a comparation of librarian’s time spent 
face-to-face teaching with tutoring the E-learning course, average time spent a week on 
learning by the students, time flexibility of E-learning, students’ satisfaction with E-learning 
and students’ ability to gain practical skills and theoretical knowledge through E-learning. 
Design/methodology/approach: Satisfaction of medical students with E-learning and their 
average weekly time spent learning was assessed through surveys designed in Google 
Documents. Weekly time spent by students learning in class and the number of librarian 
teaching hours were set by the university schedule and time spent on tutoring E-learning was 
measured. Details of accesses to study materials and submission of tasks as well as exam 
results were collected from Masaryk University Learning Management System.  
Findings: In 2011 50% less time was expended on tutoring E-learning than time spent with 
the same number of students in the previous three years in the classroom. One third of the 
students learned for more hours a week with E-learning than students in class. No significant 
difference in gained theoretical knowledge between these students was found. On average 
90% of tasks submitted to E-learning were correct the first time. E-learning was appreciated 
by the students for its time (93%) and space (83 %) flexibility, the online materials (62%) and 
self-managing learning time (55%). Details of access to the study materials confirmed time 
flexibility. 
Originality/value: Due to time saved and considering the lack of any significant difference in 
the knowledge gained by students, E-learning can be a viable alternative teaching method for 
Information Literacy. 
 
Keywords: advantages, efficiency, E-learning, evaluation, Information Literacy, academic 
library, librarians, Masaryk University, medical students 
 
 
Introduction 
Information Literacy (IL) has been an essential part of university curriculum for more than 
thirty years.(Pinto et al., 2010) Due to the development of information and communication 
technologies the libraries must adapt to the needs of their users and provide IL activities also 
in e-environments.(Nazari and Webber, 2012) One possible solution is to incorporate E-
learning as another teaching method. However, in recent years several studies have discussed 
advantages and disadvantages of E-learning in Information Literacy activities. Perceived 
disadvantages include Learning Management Systems (LMS) lacking a study material 
depository, a discussion group, chat rooms, applications for online examination, testing and 
scheduling and applications for online examination. Further problems discussed relate to 
copyright of used study materials, changing the learning style of the learners from face-to-
face (F2F) lessons to E-learning, lack of students‘ motivation for self-study. Above all the 
main disadvantage has been found to be the amount of time-consumption involved in 
learning.(Conole, 2004; Childs et al., 2005; Davis et al., 2008; Heinze and Schnurr, 2008; 
Ellaway and Masters, 2008; Masters and Ellaway, 2008; Robinson et al., 2005; Wuensch et 
al., 2008)  
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However,  advantages can be found in time and space flexibility for students and teachers, 
simpler delivery of the study materials, increasing knowledge of working with new 
information technologies, training the students to apply the learned knowledge to real learning 
tasks, and increasing the  number of participants.(Heinze and Schnurr, 2008; Hernández, 
2010; Joint, 2003; Reime et al., 2008; Robinson et al., 2005; Tsai, 2009)  
According to this debate there is a need to demonstrate E-learning possibilities in IL based 
on concrete data. In this article the findings at Masaryk University Campus Library (MUCL) 
are presented and discussed including a comparrison of librarian’s time spent F2F teaching 
with tutoring the E-learning course, average time spent a week on learning by the students, 
time flexibility of E-learning, students’ satisfaction with E-learning and students’ ability to 
gain practical skills and theoretical knowledge through E-learning. 
 
Background 
In 2007, after two years of teaching an information literacy course at the Faculty of 
Science, Masaryk University, Czech Republic, the author of this paper (hereinafter referred to 
as “librarian”) has moved to MUCL where from 2008 he started to teach the same course for 
the Faculty of Medicine, Masaryk University. The IL courses at both faculties were almost 
identical. They were structured into 10 two hour F2F lessons whose content was same except 
for one lesson about subject specific databases (medical students were familiarized with 
biomedical databases while students from the Faculty of Science with natural scientific 
databases). Lesson topics corresponded with the Information Literacy Competency Standards 
for Higher Education(American Library Association, 2000) and the information literacy 
strategy for Czech universities(Association of Libraries of Czech Universities, 2008) which 
means the students were acquainted with research strategy, avoidance of plagiarism, searching 
for scientific information using online resources, creating bibliographic references, using 
reference managers etc.  
However, the librarian and his colleagues have found this teaching time consuming 
because they, just like most Czech university librarians, do their IL activities along side other 
work at the library (acquisition, cataloguing, loaning desk etc). They have decided to 
transform both courses into E-learning because of above mentioned proclamations about the 
time and space flexibility of E-learning, saving the time of librarians as well as a possibility to 
increase the number of information literate students. They also have had excellent conditions 
to prepare an E-learning course because in accordance to the European Union declaration of 
supporting integration of information and communication technologies in education(Council, 
2003) and the Masaryk University strategic plan(Masaryk University, 2010, p. 70) the 
university has developed its own LMS which is complied in consideration of the above 
requirements. This LMS includes an interactive website allowing structuring of the course 
including the topics with study materials, videos etc., a repository with study materials and 
homework vaults enabling students to submit their tasks, testing, examining and survey 
applications as well as discussion groups.(Brandejsová and Brandejs, 2006; Brandejsová et 
al., 2008; Matěj et al., 2009) The university also offers full personal and technical support in 
preparing online study materials for its staff who must only prepare texts in a word processor 
with a suggestion for didactic conception and submit them to graphic designers who 
transform the documents into their final online study material in various forms (HTML, Flash, 
video, audio etc.). 
Since autumn 2008 both courses have been taught only through E-learning and the 
librarian himself has tutored only the course for the Faculty of Medicine. The E-learning 
course for the medical students has been structured into 12 topics which include the 
librarian’s own study materials because there are not many E-learning study materials 
available in the Czech language. The students have been obliged to learn from the study 
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materials and complete several tasks to demonstrate gained practical skills (finding a shelf 
number in the university catalogue and articles via Web of Science or Metalib, getting the 
information on journal or article fulltext availability via electronic journals portal or Medline, 
filling in a request form for an interlibrary loan, detecting signs of plagiarism, generating a list 
of references via EndNoteWeb, comparing the quality of journals by scientometric indicators 
and evaluating the information quality of a website). 
 In 2011 the librarian has decided to verify whether the E-learning IL course for medical 
students really was more effective than F2F lessons. He has summarized outcomes from 
surveys on medical students’ satisfaction with E-learning and average time spent a week on 
learning. He has also summarized data on time of day of students’ accesses to the online study 
materials in LMS to verify time and space flexibility of E-learning. He then collected data on 
students’ ability to gain practical and theoretical knowledge through E-learning. Finally he 
measured his time spent by tutoring the E-learning course to compare with his own time spent 
by F2F teaching at the Faculty of Science. This comparison between faculties had to be made 
because at the Faculty of Medicine he taught F2F only for one semester and more data was 
needed for relevant comparation. As mentioned above both F2F courses were almost the same 
and, as several studies have displayed(Coulter et al., 2007; Resnis et al., 2010; Secker and 
Macrae-Gibson, 2011; Szarina, 2010; Tennant and Miyamoto, 2002), the comparison of 
outcomes from students studying different disciplines is not unique, and in this librarian’s 
case, comparing almost identical courses, it seems especially reasonable. 
 
 
The hypotheses and methods 
Therefore Masaryk University LMS complies with technical requirements mentioned in 
the introduction, the librarian has not dealt with technical issues and has focused only on 
verifying the efficiency of E-learning in its reduction of time consumption, time flexibility, 
effectiveness of the teaching of theoretical knowledge and practical skills as well as on 
assessing medical students’ satisfaction with the E-learning. He has outlined six hypothesis: 
Hypothesis 1: Tutoring E-learning is less time consuming than  F2F teaching. 
The librarian counted the number of hours expended from autumn 2005 to spring 2008 on 
the F2F teaching including the time spent on supervising students’ final exams. 
Unfortunately, the time expended on preparing Power Point presentations or printed study 
materials for F2F teaching wasn’t measured on that occasion.  In 2011, when the E-learning 
course had reached its final form of didactic conception and design, the librarian recorded the 
number of minutes spent updating information on the interactive website, checking functions 
of links to the study materials, communicating with the students via e-mail or discussion 
group and checking the students’ tasks. The gained minutes were then converted into hours. 
Although the hours from previous semesters hadn’t been measured, the librarian attempted to 
estimate them by multiplying the number of medical students in the previous semesters by the 
average amount of the librarian’s time spent on one student in 2011 (1,9 hours each semester). 
 
Hypothesis 2: The average number of hours a week spent by the students in the classroom 
is similar to the time spent by the medical students with learning the online study materials. 
According to the university schedule the students from the Faculty of Medicine and 
Faculty of Science spent an average of 2 hours a week at the classroom. Whether they spent 
any time learning at home is unknown because they finished their studies and could not be 
consulted. Information on the number of hours a week spent by the medical students learning 
online study materials and doing the E-learning tasks was collected by surveys designed in 
Google Documents which included a multiple-choice question on the time spent (less than 1 
hour, 1-2 hours, 2-4 hours etc.).  
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Hypothesis 3: E-learning has allowed the medical students to study at any time. 
Details of the medical students’ use of the online study materials have been taken from the 
LMS which saves the date and time of any access. 
 
Hypothesis 4: Most of students are satisfied with E-learning. 
Medical students’ satisfaction with essential aspects of E-learning (time and space 
flexibility, exclusively online study materials, self-studying at own pace without contact with 
other students and necessity of having a PC with Internet connection) was measured through a 
survey designed in Google Documents. The survey included questions based on a five-point 
Likert scale where 1 signifies the students’ absolute satisfaction with the above-mentioned 
aspects of E-learning and 5 signifies their absolutely dissatisfaction. The results were 
summarized into three groups where 1 and 2 on a scale means satisfaction, 3 is neutral and 4-
5 represents dissatisfaction. In a results section only findings on satisfaction with the 
advantages and on dissatisfaction with the disadvantages are presented to facilitate brevity 
and clarity of the prevailing opinions.  
 
Hypothesis 5: Most of the medical students were able to use the acquired knowledge in 
practice. 
The ability of students to gain practical skills in E-learning was counted by a number of the 
medical students whose submitted tasks were correct first time. This number was gained from 
LMS homework vaults where all tasks had been submitted and saved. 
 
Hypothesis 6: There are no significant differences between the theoretical knowledge 
gained in the F2F lessons and the E-learning. 
A comparison of students’ ability to gain theoretical knowledge in F2F lessons and E-
learning is based on a percentage number of students’ correct answers in the final exams 
containing questions on IL topics common to both.(Craig and Corrall, 2007; Ivanitskaya et 
al., 2006; Knight, 2006; Kurbanoglu et al., 2006; Mulherrin and Abdul-Hamid, 2009; Staley 
et al., 2010) The tests were mandatory for the students from autumn 2005 to spring 2010 and 
optional in autumn 2011. The answers have been summarized into topic groups: a) Library 
Catalogues, terminology = questions on using the library catalogue, library terminology etc., 
b) Plagiarism = basic rules of publication and citation ethics and creation of bibliographic 
references, c) Effective Searching = using Boolean operators, wildcards, identification of 
keywords etc., d) Scientometry = knowledge about impact factor, SNIP, SJR or h-index, e) 
Bibliographic References = creation of bibliographic references, electronic information 
resources = configuration of a remote access, using SFX linking service etc. Just as the time 
spent by students learning was measured so too were the answers of medical students from 
the E-learning group compared with the answers of the students who passed the courses in 
class.  
 
 
 
Results 
1) The time spent by the librarian on F2F teaching and tutoring the E-learning course 
Table 1 shows that from autumn 2005 to spring 2008 the librarian spent 185 hours teaching 
and supervising 176 students from the Faculty of Medicine and Faculty of Science in class 
while in 2011 he spent only 94 hours on almost same number of medical students (180) in the 
E-learning course. As stated above the number of hours for a period autumn 2008 – autumn 
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2010 is an estimate calculated by multiplying the number of students in the semester by the 
average amount of the librarian’s time spent on one student in each semester of year 2011. 
 
 Faculty of Science Faculty of Medicine 
 
No. of 
Students 
No. of 
Hours 
(teaching) 
No. of 
Hours 
(final 
exams) 
No. of 
Students 
No. of 
Hours 
(teaching) 
No. of 
Hours 
(final 
exams) 
Classic lessons          
autumn 2005 18 10 1 x x x 
autumn 2006 46 33 1,5 x x x 
spring 2007 30 20 5 x x x 
autumn 2007 24 35 1,5 x x x 
spring 2008 23 35 4 35 35 4 
TOTAL 141 133 13 35 35 4 
          
E-learning          
autumn 2008 x x x 43 /23/ 2 
spring 2009 x x x 23 /12/ 4 
autumn 2009 x x x 59 /31/ 4 
spring 2010 x x x 37 /19/ 2,5 
autumn 2010 x x x 96 /50/ 0 
spring 2011 x x x 52 27 0 
autumn 2011 x x x 128 67 0 
TOTAL x x x 438 229 12,5 
Table 1 – The librarians’s time spent on teaching in class and tutoring E-learning (from 2005 
to 2007 the number of lessons increased from 5 to 10 due to an expansion of topics) 
 
2) An average number of hours a week spent by the students with learning in the F2F 
courses and the E-learning  
In class the students from the Faculty of Medicine and Faculty of Science always spent 2 
hours a week where five lessons were organized in autumn 2006 and autumn 2006 and after 
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topic extension ten lessons between spring 2007 and spring 2008. These students were not 
obliged to do any task outside of class and it is unknown if they studied at home. 
Results from the surveys (Table 2) show in E-learning 62% of the medical students spent 
less than 2 hours a week learning, 33% spent 3-4 hours a week and only 5% spent 5 or more 
hours a week. The learning included studying the study materials and doing the tasks. 
 
 No. of Recipients 0-2 hrs 3-4 hrs 5-6 hrs 7-8 hrs 9 and more hrs 
autumn 2008 22 59 41 0 0 0 
spring 2009 14 50 50 0 0 0 
autumn 2009 20 80 15 5 0 0 
spring 2010 21 81 14 0 0 5 
autumn 2010 41 83 17 0 0 0 
spring 2011 24 17 67 17 0 0 
autumn 2011 86 66 29 3 0 1 
TOTAL 
AVERAGE 
  62 33 4 0 1 
Table 2 – The percentage of medical students who spent a specific time learning through 
 
 
3) Times when the medical students studied online study materials 
Table 3 shows the medical students accessed the online study materials all day and week, 
especially on Monday and Sunday and in the afternoon and evening. Similar results were 
found in the times of submission of the tasks where 16% of the medical students submitted 
the tasks on Monday and Tuesday, 14% on Wednesday, 13% on Thursday, 11% on Friday 
and Saturday, and 20% on Sunday. 
 
 
autumn 
2008 
spring 
2009 
autumn 
2009 
spring 
2010 
autumn 
2010 
spring 
2011 
autumn 
2011 
Total 
average 
Monday 105 205 350 283 457 280 1500 530 
Tuesday 90 145 305 153 531 245 1279 458 
Wednesday 147 170 403 243 323 257 1001 424 
Thursday 108 164 705 241 394 322 894 471 
Friday 100 114 321 272 276 217 768 345 
Saturday 110 71 353 232 363 226 914 378 
Sunday 206 133 644 427 428 368 1527 622 
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6 – 9 a.m. 23 15 47 66 40 38 209 73 
9 - 12 a.m. 144 121 339 163 437 241 1324 461 
12 a.m. - 2 p.m. 106 122 342 185 416 234 1086 415 
2 – 5 p.m. 224 233 590 358 592 399 1490 648 
5 – 7 p.m. 131 132 491 284 387 285 1085 466 
7 - 10 p.m. 127 179 759 512 608 437 1791 736 
10 p.m. - 6 a.m. 79 177 677 313 255 300 835 439 
Table 3 – Times and number of student accesses to the online study materials in the E-
learning 
 
 
4) The medical students’ satisfaction with the E-learning 
The medical students found (table 4) more advantages than disadvantages in the E-learning 
when an average of 93% respondents were satisfied with time flexibility, 83% with space 
flexibility, 62% with the study materials in online form and 55% with possibility to study at 
own pace. An average of 13% respondents were dissatisfied with a necessity to study on their 
own without contact with other students and only 7% were dissatisfied with the necessity of 
having a computer connected to the Internet and the online form of the study materials. 
 
 
  Advantages Disadvantages 
 
No. of 
Recipients 
time 
flexibility 
space 
flexibility 
only 
online 
study 
materials 
studying 
at own 
pace 
self-
studying 
without 
contact 
with 
other 
students 
neccesity 
of having 
pc 
connected 
to the 
Internet 
online 
study 
materials 
instead 
printed 
materials 
autumn 
2008 
22 82 59 32 50 14 14 18 
spring 
2009 
14 100 93 79 64 14 0 0 
autumn 
2009 
20 95 80 35 55 15 0 10 
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spring 
2010 
21 90 67 38 43 5 24 5 
autumn 
2010 
41 100 95 93 0 0 0 0 
spring 
2011 
24 92 92 88 88 21 0 4 
autumn 
2011 
86 91 92 69 85 23 11 12 
Table 4 – The percentage number of the medical students’ opinions on advantages and 
disadvantages of the E-learning 
 
 
5) The ability of medical students to gain practical skills in E-learning  
The percentage numbers of the medical students (table 5) who completed the tasks 
correctly the first time show no one had any problem with completing a request form for 
interlibrary loan, 94-97% of them were able to search a shelf number in the university 
catalogue, to get the information on journal availability via journals portal and article 
availability via Medline and to compare the quality of journals by scientometric indicators. 
Most of the students (86%) were also able to search in Web of Science or Metalib and 
evaluate the information quality of a website. More than two thirds of the students (72%) 
successfully detected signs of plagiarism. 
 
 
No. of 
stude
nts 
searchi
ng a 
shelf 
numbe
r in the 
univers
ity 
catalog
ue 
filling a 
request 
form for 
interlibr
ary loan 
search
ing in 
Web 
of 
Scienc
e or 
Metali
b 
getting 
the 
informat
ion on 
journal 
availabil
ity via 
journals 
portal 
getting 
the 
informat
ion on 
article 
availabil
ity via 
Medline 
creating a 
list of 
reference
s in 
EndNote
Web 
comparin
g the 
quality of 
journals 
by 
scientome
tric 
indicator
s 
detecti
ng 
signs of 
plagiari
sm 
evaluati
ng a 
quality 
of 
informat
ion on a 
found 
website 
autu
mn 
2008 
43 x 100 84 x x 94 x x x 
sprin 23 x 100 92 x x 94 100 x x 
 9 
g 
2009 
autu
mn 
2009 
59 x 100 96 x x 89 96 x x 
sprin
g 
2010 
37 x 100 100 x x 92 100 x x 
autu
mn 
2010 
96 99 100 89 93 92 52 97 x x 
sprin
g 
2011 
52 97 100 80 98 98 82 91 75 x 
autu
mn 
2011 
128 95 x 60 98 92 59 92 69 86 
Table 5 – The percentage of medical students who completed the tasks correctly the first time 
(x means a task wasn’t included in the semester) 
 
 
6) A comparison of students’ ability to gain theoretical knowledge in F2F lessons and E-
learning 
Results of the final exams (table 6) show various percentages of students’ correct answers 
in taught topics during ten semesters. When the results are averaged the questions on the topic 
of library catalogues and terminology were correctly answered in 80% cases by the students 
who studied in class and in 91% by the students from the E-learning, the questions on 
plagiarism were correct in 87% cases (class) and 91% cases (E-learning), the questions on 
effective searching were correct in 88% cases (class) and 87% cases (E-learning), the 
questions on scientometry were correct in 100% (class) and 87% cases (E-learning), the 
questions on bibliographic references were correct in 85% cases (class) and 78% cases (E-
learning) and the questions on electronic information resources were correct in 85% cases 
(class) and 80% cases (E-learning). 
 
 Class E-learning 
 
autum
n 2005 
autum
n 2006 
sprin
g 
autum
n 2007 
spring 2008 autumn 2008 
sprin
g 
autum
n 2009 
sprin
g 
autum
n 2011 
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2007 2009 2010 
  
FS 
(n=13) 
FS 
(n=48) 
FS 
(n=2
8) 
FS 
(n=58) 
FS 
(n=4
9) 
FM 
(n=3
5) 
FS 
(n=7
2) 
FM 
(n=3
3) 
FM 
(n=3
2) 
FM 
(n=41) 
FM 
(n=2
1) 
FM 
(n=10
9) 
Library 
Catalogues, 
terminolog
y 
72 97 86 60 72 96 92 93 97 94 96 75 
Plagiarism 100 96 100 63 77 86 92 95 86 86 94 94 
Effective 
searching 
x 94 99 71 90 86 95 93 78 80 90 85 
Scientometr
y 
x x x 100 x x 91 88 88 91 92 75 
Bibliograph
ic 
references 
85 99 95 62 x x 84 87 81 79 85 52 
Electronic 
information 
resources 
90 93 89 74 74 88 95 82 86 78 79 64 
Table 6 – The percentage of students’ correct answers in the final exams (FS = Faculty of 
Science, FM = Faculty of Medicine, n = number of students who passed the test, x = no 
question as the topic wasn’t chosen in the test) 
 
 
Discussion 
Although the librarian seems to spend more time tutoring E-learning than teaching in class, 
considering the increased number of the students E-learning can be assumed to be less time-
consuming. It may be argued that only hours for two semesters in 2011 are compared to the 
data from five semesters. However, between autumns 2008 and 2010 the E-learning included 
fewer tasks the checking of which is the most time-consuming for the librarian, so in fact the 
estimated number of hours for this period could be fewer and can be depended on to confirm 
that E-learning is time-saving. It must be also noted that the time spent tutoring the E-learning 
included the time spent preparing or updating the study materials, while the determined time 
of F2F is higher even without including the hours spent in preparation of presentations and 
printed study materials. It appears that concerns about time consumption of including student-
teacher electronic communication in tutoring through E-learning(Wuensch et al., 2008) are 
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unfounded. On the contrary, using E-learning in the IL saves the librarian’s time and the 
library’s budget(Kraemer et al., 2007; Nichols et al., 2003) as saved time can be spent on 
other work. Therefore the first hypothesis that tutoring E-learning is less time-consuming than 
F2F teaching has been confirmed. Previous claims(Hernández, 2010; Nichols et al., 2003) 
about a possibility of E-learning increasing the number of learners have also been confirmed. 
Different results have been found in the average number of hours a week the students spent 
learning. While the students spent only two hours a week with the in class learning, only 65% 
of the medical students spent the same or less time studying the E-learning study materials. 
However, this difference needn’t be considered as very weighty because the students who 
learned in class were not obliged to do any tasks at home while the medical students who 
learned through E-learning were. Another cause of this difference is the number of hours in 
class had to be adapted to the university timetable counting two hours a week on one lesson 
while in the E-learning the students learned at their own pace. A similar measurement at the 
University of Wyoming specialized in the time spent by students with a 131 page tutorial 
shows a difference in learning time of an average of 6 to 40 minutes.(Tronstad et al., 2009) 
These differences in individual’s learning time at MUCL as well as at Wyoming support 
opinions on the capability of E-learners across scientific disciplines to learn at their own pace 
which may be related to the variety in personal study habits of the students.(Delfino and 
Persico, 2007; Robinson et al., 2005; Stansfield et al., 2004) Therefore although the second 
hypothesis hasn’t been confirmed the information above suggests that differentiation between 
the average number of hours a week spent by the students in class and in E-learning is 
insignificant. Despite this the differentiation requires further research to detect its causes, 
which may be different students’ study habits, motivation for self-study, incomprehensible 
study materials etc. 
Although the medical students are generally busy and have different schedules (they are 
from different classes, had to travel between faculty hospitals and the campus), the medical 
students from the E-learning group learned the study materials and did the tasks on all the 
days of the week. A higher number of accesses to the study materials on Monday, the day the 
tasks were published, and Sunday, the day of the deadline. The accesses during whole day, 
especially after lunchtime, show the students learned between other faculty courses. A low 
number of accesses on Friday is comprehensible considering that a lot of students are 
commuters returning home on the weekend. The variety in access times has confirmed the 
third hypothesis that E-learning has allowed the medical students to study anytime. This 
finding also supports previous proclamations on E-learning as possible way of teaching 
postgraduate medical students or hospital staff in IL competencies. In the Czech Republic, as 
in the United Kingdom, giving staff in different locations 24-h access to the study materials 
and information sources 365 days per year is necessary.(Childs et al., 2005) Several studies 
about health profession education show time and space flexibility of E-learning as an 
advantage have also been found by health professionals across different countries.(DeBourgh, 
2003; Morris, 2005; Van de Vord, 2010; Wilkinson et al., 2004, 2009) 
Although several studies have pointed out the possible risks of E-learning, especially a 
requirement of students’ ability to work in the online environment and have available intuitive 
and understandable study materials(Dewald et al., 2000; Masters and Ellaway, 2008; Weston 
et al., 1999) or the need to support learners during their study without  physical contact with 
other students or a teacher(Conole, 2004; Moisey and Hughes, 2008), the results showed and 
confirmed the fourth hypothesis that most of the medical students were satisfied with the E-
learning. A satisfaction of almost all students with the time and space flexibility and a low 
dissatisfaction from self-studying without any contact with the students and the librarian 
display the main advantages of the E-learning. Only 7% of the students dissatisfied with the 
online study materials show the librarians from MUCL and the Faculty of Science have 
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created intuitive and understandable tutorials which were evaluated as an advantage by almost 
two third of the medical students. A higher number of students missing the printed materials 
(12%) in autumn 2011 is very surprising considering the existence of a workbook(Kratochvíl 
and Sejk, 2011) for PhD medical students including instructions on  most of the topics taught 
in the E-learning. This dissatisfaction is inexplicable because the students were informed of 
the workbook a few copies of which have always been available to loan at the MUCL or for 
sale in the campus bookshop. Although only an average of 55% of the students were satisfied 
with studying at their own pace, the results for year 2011 show a rapid increase of 85-88%. 
This increase relates to the changes in the E-learning which the librarian made according to 
the students’ commentaries from the surveys prior to 2011. A lengthy animation was 
criticized in favor of an option to control the pace of reading using a Continue button, and 
they admitted feeling fear of the final exam or forgetting to study or do the tasks. The 
librarian reduced animations in the study materials to make them more simple, clear and 
above all brief, cancelled an obligation to pass the final exam after spring 2010 which reduced 
pressure on the students, and improved his assistance by sending a reminder about newly 
available topics and upcoming task deadlines to them each week. The results and described 
changes show tutoring E-learning is an unending developing process and confirm previous 
notices about the need of tutor’s pedagogical, social, managerial and motivation 
strategy.(Díaz and Entonado, 2009; Ellaway and Masters, 2008; Eskola, 2007; Heinze and 
Schnurr, 2008; Kilic-Çakmak, 2010; McPherson and Nunes, 2004; Solimeno et al., 2008) 
However, the results showed most of the medical students were satisfied with the main 
aspects of the E-learning and the fourth hypothesis can be effectively deemed to be 
confirmed. 
One of the most discussed problems of E-learning is its ability to enable the student to gain 
practical skills in a taught topic. Ellaway and Masters as well as Watkins or Holmes and 
Gardner note an analogous conversion of in class activities into E-learning activities may not 
always be  possible.(Ellaway and Masters, 2008; Holmes and Gardner, 2006, pp. 105–110; 
Watkins, 2005, pp. 3–4, 85–89) However, the IL is specialized in the topics related to 
working within the online environment (catalogues, online databases, reference managers 
etc.) and therefore no significant difference between in class activities and the E-learning 
exists. The results of medical students’ ability to gain the practical skills showed that almost 
all students were able to complete the tasks correctly on the first attempt. More significant 
problems with searching in Metalib, creating a list of references in EndNoteWeb and 
detecting signs of plagiarism in a text were found in a group of autumn 2011. As the librarian 
found while checking the tasks, the main cause of these problems was the students’ 
inattention with reading assignments and study materials: while searching in Metalib they 
chose a group of multidisciplinary databases instead of assigned medical databases, some of 
them did the task without previous reading of the material about using boolean operators, 
wildcards etc., bibliographic references from EndNoteWeb were incorrect due to the 
conversion of the references into a text file which lost the formatting, they didn’t detect one 
English sentence in a Czech written text as a quotation etc. However, almost all these students 
successfully repaired the tasks on the second attempt which shows they were also able to gain 
the practical skills and the above problems really related to their inattention rather than the 
inability to gain practical skills. Therefore the fifth hypothesis that most of the students were 
able to use acquired knowledge in practice can be also deemed to be confirmed.  
No significant differences between knowledge of the students gained in class or from the 
online environment have been found by the several studies. (Grant and Brettle, 2006; Joint, 
2003; Lindsay et al., 2006; Mulherrin and Abdul-Hamid, 2009; Nichols et al., 2003; Salisbury 
and Ellis, 2003; Wilkinson et al., 2009) Similar findings have been gained by the librarian 
when the students from the E-learning had more correct answers in some areas (library 
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catalogues and terminology, plagiarism) than the students from the classrooms who in turn 
were more successful in answering the questions in others (scientometry, bibliographic 
references and electronic information resources). The first difference can be explained by the 
quality of study materials as the students from the E-learning group had interactive tutorials 
including practical examinations (e.g. determining the type of document or an aspect of 
plagiarism) while the students from the classrooms got only theoretical printed materials 
without any practice. This explanation can be supported by previously published experiences. 
An information skills tutorial at the University of Salford, United Kingdom, has been found a 
useful and effective tool for teaching due to its enabling active learning.(Grant and Brettle, 
2006) Similar findings have been found at the State University of New York at 
Oswego.(Nichols et al., 2003) The second difference relates to a high number of incorrect 
answers to the questions on the structure of bibliographic references in a book, a conference 
paper or an article and on determining the type of databases (if Web of Science or Scopus is 
bibliographic or full-text database). These faults were caused by differences in the content of 
the course between the first years of its teaching and the present. While the students from the 
classrooms were taught manual creation of the bibliographic references and sequential 
searching in the different databases, while in accordance with an expansion of the electronic 
resources accessible at Masaryk University and an implementation of linking services the 
students from the E-learning group were taught to generate the references via EndNoteWeb 
and to search the full-texts of articles using the SFX linking service. Therefore the students 
from the E-learning group weren’t as familiar with recognizing the structure of references and 
differences between the bibliographic and full-text databases. According to above noted 
studies and confirmed medical students’ ability to gain the practical skills in the E-learning 
the described theoretical faults may not be considered as a significant problem. 
 
 
Conclusion 
As was described in the introduction several studies have noted various requirements on 
the E-learning environment, teaching methods etc. The limitations of this study should be 
noted because as mentioned above Masaryk University has developed its own LMS 
complying to described requirements and another libraries may not have similar conditions. 
However, this LMS is very similar to LMS Moodle (http://moodle.org) which could provide a 
relevant variant of the E-learning environment for other libraries. Although the preparation of 
the E-learning course is time consuming and requires facilities for creating interactive and 
attractive study materials(Heinze and Schnurr, 2008; Masters and Ellaway, 2008), there are 
several studies describing the design and development of tutorials which can allow other 
libraries to avoid mistakes.(Grant and Brettle, 2006; Mages and Garson, 2010; Su and Kuo, 
2010) Furthermore it is possible to use tutorials created by other libraries.(Stubbings et al., 
2012) The results presented in this paper show an effort made in the preparation of study 
materials saves the librarian’s time which he can spend on other IL activities such as single 
lessons on a concrete topic for the academic staff and the students who aren’t familiar with E-
learning. Finally the librarian also increased his independence in preparing the study materials 
which he has learned to create in Adobe Captivate, Photoshop etc. The librarian, along with 
his colleagues, have also enhanced their prestige at the university and beyond in making the 
study materials available at the library website(Knihovna univerzitního kampusu MU, 2012) 
and compiling them to e-book such as Methodology of Bibliographic References 
Creation(Kratochvíl et al., 2011) which was awarded the INFORUM 2011 Award.(Albertina 
icome Praha, 2011) 
The results discussed in this paper, showing E-learning as aplicable to the teaching of IL at 
the Faculty of Medicine, coupled with the possible use of LMS Moodle, give other medical 
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libraries as well as other disciplined libraries have an adequate reason to consider offering 
their IL activities in an E-learning environment. Research at the Washington State University, 
USA, showed a general satisfaction of students from various scientific disciplines with the E-
learning(Van de Vord, 2010) as well as satisfaction with an online citation tutorial on APA 
style created by the Harvard Graduate School of Education, USA.(Mages and Garson, 2010) 
At San Diego University, USA, an increase has been found in the ability to avoid plagiarism 
by students of humanities, business, engineering, natural and social sciences with their 
learning in online tutorial has been found.(Jackson, 2006) Similar findings have also been 
found at several other libraries across different disciplines.(Jeon et al., 2011; Lindsay et al., 
2006; Partridge and Edwards, 2005; Salisbury and Ellis, 2003) The results of MUCL also 
confirm the possibility of using E-learning in IL teaching: the librarian has spent 50% less 
time in tutoring E-learning than F2F teaching and the number of students in the course has 
increased because of E-learning. Time and space flexibility has been confirmed by observing 
the times when the medical students studied online study materials and also the lack of 
significant difference between the average number of hours a week spent by the students 
learning in the F2F courses and E-learning. Finally most of the medical students have been 
satisfied with the E-learning and have been able to gain theoretical and practical skills. In 
accordance with the above mentioned studies the results presented in this paper show that E-
learning can really be a relevant variant of teaching IL if the essential requirements for LMS 
described in the introduction and suitable pedagogical strategies are provided.  
These results prompted the librarian to prepare separate PDF documents with instructions 
on the theoretical topics (research strategy, evaluating the quality of websites, plagiarism, 
references and scientometry), even though the medical students can also study from the 
printed workbook for the PhD medical students. The librarian has also decided to ask the 
Masaryk University technical support to make video records of his single lessons for the 
academic staff and the students who aren’t familiar with E-learning as a video included in the 
interactive website of the course. These additions should improve delivery method of the 
study materials to students preferring printed or audiovisual materials. Due to the additions 
the librarian acknowledges the need to monitor whether the documents and videos will be 
more accessed than the interactive tutorials and if the correct answers to the described topics 
will increase. He also recognizes that even if the knowledge and practical skills of the medical 
students from the E-learning and the class are similar the specific impact of the E-learning 
must be measured through pre-testing and post-testing. Finally, in accordance with the need to 
evaluate the role of the teacher in E-learning(Wallace, 2003) the librarian has decided to 
prepare a questionnaire and arrange an interview on a students’ satisfaction with their method 
of tutoring. All these further evaluations will provide a more detailed analysis of the 
efficiency of E-learning in an IL activities. 
 
 
 
References 
1. Albertina icome Praha. (2011), "Ceny konference INFORUM 2011", available at: 
http://www.inforum.cz/archiv/inforum2011/cs/infoceny/ (accessed 20 March 2012). 
2. American Library Association. (2000), Information Literacy Competency Standards 
for Higher Education, Association of College & Research Libraries, Chicago, 
available at: http://www.ala.org/acrl/files/standards/standards.pdf (accessed 27 
January 2012) 
3. Association of Libraries of Czech Universities. (2008), "Information Education 
Strategy at Universities in the Czech Republic: Reference Document of the 
 15 
Association of Libraries of Czech Universities", available at: http://www.ivig.cz/en-
koncepce.pdf (accessed 27 January 2012). 
4. Brandejsová, J. and Brandejs, M. (2006), "Development of E-learning and its 
Integration into Masaryk University Information System", available at:  
http://is.muni.cz/clanky/2006_ICTE_clanek.pl (accessed 27 January 2012). 
5. Brandejsová, J., Brandejs, M. and Novotný, G. (2008), "E-learning at Masaryk 
University - Outcomes of Fruitfull Effort", available at: 
http://is.muni.cz/clanky/2008_ICETA.pl (27 January 2012).  
6. Conole, G. (2004), "E-learning: The Hype and the Reality", Journal of Interactive 
Media in Education, No. 12, pp. 1-18. 
7. Coulter, P., Clarke, S. and Scamman, C. (2007), "Course Grade as a Measure of the 
Effectiveness of One-Shot Information Literacy Instruction", Public Services 
Quarterly, Vol. 3 No. 1-2, pp. 147–163. 
8. Council, E.P. and. (2003), "Decision No 2318/2003/EC of the Euruopean Parliament 
and of the Council of 5 December 2003 adopting a multiannual programme (2004 to 
2006) for the effective integration of information and communication technologies 
(ICT) in education and training systems in Europe (eLearning Programme)", available 
at: http://eur-lex.europa.eu/pri/en/oj/dat/2003/l_345/l_34520031231en00090016.pdf 
(accessed 27 January 2012). 
9. Craig, A. and Corrall, S. (2007), "Making a difference? Measuring the impact of an 
information literacy programme for pre-registration nursing students in the UK", 
Health Information and Libraries Journal, Vol. 24 No. 2, pp. 118–127. 
10. Davis, A., Little, P. and Stewart, B. (2008), "Developing an infrastructure for online 
learning", in Anderson, T. (Ed.), The theory and practice of online learning, AU Press, 
Edmonton, pp. 121–142. 
11. DeBourgh, G.A. (2003), "Predictors of student satisfaction in distance-delivered 
graduate   nursing courses: What matters most?", Journal of Professional Nursing, 
Vol. 19 No. 3, pp. 149–163. 
12. Delfino, M. and Persico, D. (2007), "Online or face-to-face? Experimenting with 
different techniques in teacher training", Journal of Computer Assisted Learning, Vol. 
23 No. 5, pp. 351–365. 
13. Dewald, N., Scholz-Crane, A., Booth, A. and Levine, C. (2000), "Information literacy 
at a distance: instructional design issues", The Journal of Academic Librarianship, 
Vol. 26 No. 1, pp. 33–44. 
14. Díaz, L.A. and Entonado, F.B. (2009), "Are the Functions of Teachers in e-Learning 
and Face-to-Face Learning Environments Really Different?", Educational Technology 
& Society, Vol. 12 No. 4, pp. 331–343. 
15. Ellaway, R. and Masters, K. (2008), "AMEE Guide 32: e-Learning in medical 
education - Part 1: Learning, teaching and assessment", Medical Teacher, Vol. 30 No. 
5, pp. 455–473. 
16. Eskola, E.-L. (2007), "Information Literacy in Medical Education: Relationships with 
Conceptions of Learning and Learning Methods", in Garten, E.D., Williams, D.E., 
Nyce, J.M. and Talja, S. (Eds.), Advances in Library Administration and 
Organization, Elsevier, Oxford, pp. 203–238. 
17. Grant, M.J. and Brettle, A.J. (2006), "Developing and evaluating an interactive 
information skills tutorial", Health Information and Libraries Journal, Vol. 23 No. 2, 
pp. 79–86. 
18. Heinze, N. and Schnurr, J.-M. (2008), "Developing Information Literacy Skills by 
Using e-Learning Environments in Higher Education", in Williams, R. and Remenyi, 
 16 
D. (Eds.), The Proceedings of the 7th European Conference on e-Learning (ECEL 
2008), Vol. 1, Academic Publishing Limited, Reading, UK, pp. 492–498. 
19. Hernández, C.J.H. (2010), "A plan for information competency training via virtual 
classrooms: Analysis of an experience involving university students", Revista de 
Universidad y Sociedad del Conocimiento, Vol. 7 No. 2, pp. 48–59. 
20. Holmes, B. and Gardner, J. (2006), E-Learning: Concepts and Practice, SAGE 
Publications, London. 
21. Childs, S., Blenkinsopp, E., Hall, A. and Walton, G. (2005), "Effective e-learning for 
health professionals and students - barriers and their solutions. A systematic review of 
the literature - findings from the HeXL project", Health information and libraries 
journal, Vol. 22 Suppl. 2, pp. 20–32. 
22. Ivanitskaya, L., O’Boyle, I. and Casey, A.M. (2006), "Health information literacy and 
competencies of information age students: results from the interactive online Research 
Readiness Self-Assessment (RRSA)", Journal of Medical Internet Research, Vol. 8 
No. 2, p. e6. doi:10.2196/jmir.8.2.e6 
23. Jackson, P.A. (2006), "Plagiarism instruction online: Assessing undergraduate 
students’ ability   to avoid plagiarism", College & Research Libraries, Vol. 67 No. 5, 
pp. 418–428. 
24. Jeon, K., Choi, S. and Kim, P. (2011), “Effects of e-Learning Information Literacy 
Instruction Program on Self-directed Learning Ability of University Students,” 
International Journal for Educational Media and Technology, Vol. 5 No. 1, pp. 86–96. 
25. Joint, N. (2003), "Information literacy evaluation: Moving towards virtual learning 
environments", The Electronic Library, Vol. 21 No. 4, pp. 322–334. 
26. Kilic-Çakmak, E. (2010), "Learning strategies and motivational factors predicting 
information literacy self-efficacy of e-learners", Australasian Journal of Educational 
Technology, Vol. 26 No. 2, pp. 192–208. 
27. Knight, L.A. (2006), "Using rubrics to assess information literacy", Reference Services 
Review, Vol. 34 No. 1, pp. 43–55. 
28. Knihovna univerzitního kampusu MU. (2012), "Materiály, návody, nápověda", 
available at: http://www.ukb.muni.cz/kuk/vyuka/materialy/ (accessed 20 March 2012). 
29. Kraemer, E.W., Lombardo, S.V. and Lepkowski, F.J. (2007), “The librarian, the 
machine, or a little of both: A comparative study of three information literacy 
pedagogies at Oakland University,” College & Research Libraries, Vol. 68, pp. 330–
342. 
30. Kratochvíl, J. and Sejk, P. (2011), Získávání a zpracování vědeckých informací: 
pracovní sešit, Masarykova univerzita, Brno. 
31. Kratochvíl, J., Sejk, P., Eliášová, V. and Stehlík, M. (2011), Metodika tvorby 
bibliografických citací, Masarykova univerzita, Brno, available at: 
http://is.muni.cz/do/rect/el/estud/prif/ps11/metodika/web/ebook_citace_2011.html 
(accessed 20 March 2012). 
32. Kurbanoglu, S.S., Akkoyunlu, B. and Umay, A. (2006), "Developing the information 
literacy self-efficacy scale", Journal of Documentation, Vol. 62 No. 6, pp. 730–743. 
33. Lindsay, E.B., Cummings, L., Johnson, C.M. and Scales, B.J. (2006), "If you build it, 
will they learn? Assessing online information literacy tutorials", College and Research 
Libraries, Vol. 67 No. 5, pp. 429–445. 
34. Mages, W.K. and Garson, D.S. (2010), "Get the cite right: Design and evaluation of a 
high-quality online   citation tutorial", Library & Information Science Research, Vol. 
32 No. 2, pp. 138–146. 
 17 
35. Masaryk University. (2010), Strategic Plan: 2011-2015, Masarykova univerzita, Brno, 
available at: http://www.muni.cz/media/docs/920/MU_dlouhodoby-zamer_2010-
2015_web_en.pdf (accessed 27 January 2012) 
36. Masters, K. and Ellaway, R. (2008), "e-Learning in medical education Guide 32 Part 
2: Technology, management and design", Medical Teacher, Vol. 30 No. 5, pp. 474–
489. 
37. Matěj, Č., Obšívač, Tomáš and Brandejs, Michal. (2009), "Advantages of Versatile E-
learning Tools", available at: http://is.muni.cz/clanky/2009_CELDA.pl (accessed 31 
January 2012). 
38. McPherson, M. and Nunes, M.B. (2004), "The Role of Tutors as a Integral Part of 
Online Learning Support", European Journal of Open, Distance and E-Learning, No. 
1.  
39. Moisey, S. and Hughes, P. (2008), "Supporting the Online Learner", in Anderson, T. 
(Ed.), The theory and practice of online learning, AU Press, Edmonton, pp. 121–142. 
40. Morris, D. (2005), "E-learning in the common learning curriculum for health and 
social care professionals: information literacy and the library", Health information and 
libraries journal, Vol. 22 Suppl 2, pp. 74–80. 
41. Mulherrin, E.A. and Abdul-Hamid, H. (2009), "The evolution of a testing tool for 
measuring undergraduate information literacy skills in the online environment", 
Communications in Information Literacy, Vol. 3 No. 2, pp. 204–215. 
42. Nazari, M. and Webber, S. (2012), "Loss of faith in the origins of information literacy 
in e-environments:   Proposal of a holistic approach", Journal of Librarianship and 
Information Science, Vol. 44 No. 2, pp. 97–107. 
43. Nichols, J., Shaffer, B. and Shockey, K. (2003), "Changing the face of instruction: Is 
online or in-class more effective?", College & Research Libraries, Vol. 64 No. 5, pp. 
378–388. 
44. Pinto, M., Cordon, J.A. and Diaz, R.G. (2010), "Thirty years of information literacy 
(1977-2007): A terminological, conceptual and statistical analysis", Journal of 
Librarianship and Information Science, Vol. 42 No. 1, pp. 3–19. 
45. Reime, M.H., Harris, A., Aksnes, J. and Mikkelsen, J. (2008), "The most successful 
method in teaching nursing students infection control - E-learning or lecture?", Nurse 
EducationToday, Vol. 28 No. 7, pp. 798–806. 
46. Resnis, E., Gibson, K., Hartsell-Gundy, A. and Misco, M. (2010), "Information 
literacy assessment: A case study at Miami university", New Library World, Vol. 111 
No. 7-8, pp. 287–301. 
47. Robinson, L., Hilger-Ellis, J., Osborne, L., Rowlands, J., Smith, J.M., Weist, A., 
Whetherly, J., et al. (2005), "Healthcare librarians and learner support: a review of 
competences and methods", Health information and libraries journal, Vol. 22 Suppl 
2, pp. 42–50. 
48. Salisbury, F. and Ellis, J. (2003), "Online and face-to-face: Evaluating methods for 
teaching information literacy skills to undergraduate arts students", Library Review, 
Vol. 52 NO 5/6, pp. 209-217. 
49. Secker, J. and Macrae-Gibson, R. (2011), "Evaluating MI512: An information literacy 
course for PhD students", Library Review, Vol. 60 No. 2, pp. 96–107. 
50. Solimeno, A., Mebane, M.E., Tomai, M. and Francescato, D. (2008), “The influence 
of students and teachers characteristics on the efficacy of face-to-face and computer 
supported collaborative learning”, Computers & Education, Vol. 51, No. 1, pp. 109–
128. 
51. Staley, S.M., Branch, N.A. and Hewitt, T.L. (2010), "Standardised library instruction 
assessment: An institution-specific approach", Information Research, Vol. 15 No. 3. 
 18 
52. Stansfield, M., McLellan, E. and Connolly, T. (2004), "Enhancing Student 
Performance in Online Learning and Traditional Face-to-Face Class Delivery", 
Journal of Information Technology Education, Vol. 3, pp. 173–188. 
53. Stubbings, R., Meehan, L. and Virdee, K. (2012), "Information Literacy Website UK: 
IL tutorials", available at: http://www.informationliteracy.org.uk/resources-by-
theme/tutorials/online-tutorials-uk/ (accessed 27 August 2012).  
54. Su, S.-F. and Kuo, J. (2010), "Design and Development of Web-based Information 
Literacy Tutorials", Journal of Academic Librarianship, Vol. 36 No. 4, pp. 320–328. 
55. Szarina, A. (2010), "Measuring the outcomes of information literacy: Perception vs 
evidence-based data", The International Information & Library Review, Vol. 42 No. 2, 
pp. 98–104. 
56. Tennant, M.R. and Miyamoto, M.M. (2002), "The role of medical libraries in 
undergraduate education: a case study in genetics", Journal of the Medical Library 
Association, Vol. 90 No. 2, pp. 181–193. 
57. Tronstad, B., Phillips, L., Garcia, J. and Harlow, M.A. (2009), "Assessing the TIP 
online information literacy tutorial", Reference Services Review, Vol. 37 No. 1, pp. 
54–64. 
58. Tsai, M.J. (2009), "The Model of Strategic e-Learning: Understanding and Evaluating 
Student e-Learning from Metacognitive Perspectives", Educational Technology & 
Society, Vol. 12 No. 1, pp. 34–48. 
59. Van de Vord, R. (2010), "Distance students and online research: Promoting 
information literacy   through media literacy", Internet and Higher Education, Vol. 13 
No. 3, pp. 170–175. 
60. Wallace, R.M. (2003), "Online Learning in Higher Education: a review of research on 
interactions among teachers and students", Education, Communication & Information, 
Vol. 3 No. 2, pp. 241–280. 
61. Watkins, R. (2005), 75 E-Learning Activities: Making Online Learning Interactive, 
Pfeiffer, San Francisco. 
62. Weston, C., Gandell, T., Mcalpine, L. and Finkelstein, A. (1999), "Designing 
Instruction for the Context of Online Learning", Internet and Higher Education, Vol. 
2 No. 1, pp. 35–44. 
63. Wilkinson, A., Forbes, A., Bloomfield, J. and Gee, C.F. (2004), "An exploration of 
four web-based open and flexible learning modules in   post-registration nurse 
education", International Journal of Nursing Studies, Vol. 41 No. 4, pp. 411–424. 
64. Wilkinson, A., While, A.E. and Roberts, J. (2009), "Measurement of information and 
communication technology experience and   attitudes to e-learning of students in the 
healthcare professions:   integrative review", Journal of Advanced Nursing, Vol. 65 
No. 4, pp. 755–772. 
65. Wuensch, K., Aziz, S., Ozan, E., Kishore, M. and Tabrizi, M. (2008), "Pedagogical 
Characteristics of Online and Face-to-Face Classes", International Journal on 
ELearning, Vol. 7 No. 3, p. 523-532. 
 
 
